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Description 

This invention relates to a semiconductor menrTory, 
according to the precharacterizing portion of claim 1 . 

Numerous types of semiconductor read/write mem- 
ories such as SRAMs, DRAMs, PROMs. EPROMs, 
EEPROMs, etc., are well known and commercially avail- 
able. Such memories are typically arranged as rows and 
columns of memory cells, each cell within which is ca- 
pable of storing a single bit of information~a zero or a 
one. 

With advances in integrated circuit fabrication tech- 
nology, the number of memory cells which may be 
placed on a single chip is increasing rapidly. These ad- 
vances result from two f actors~the capability of integrat- 
ed circuit manufacturers to manufacture reliably larger 
chips, and the shrinking size of memory cells enabling 
more cells to be placed in a given area. 

To further enhance the yield of integrated circuit 
chips containing memory cells, redundant rows and col- 
umns of memory cells have been developed, and are 
now well known. (To simplify the following explanation, 
the term •columns* is used rather than Vows or columns. 
" It will be appreciated that either or both rows or col- 
umns may be employed, even though only columns are 
mentioned.) In a typical memory having redundant col- 
umns, extra columns are included on the chip with the 
regular columns; however, the spare columns are fusi- 
bly or otherwise selectively connectible in place of de- 
fective columns. In typical prior art systems, fuses are 
used to disconnect a defective column and other fuses 
to electrically replace the defective column with the 
spare column, program the address decoder of the re- 
dundant column, and perform any other necessary 
changes. 

Although such prior art systems function satisfacto- 
rily in the sense that it is transparent to the system in 
which the memory is emptoyed whether the information 
accessed is stored in a regular column or in a spare col- 
umn, the use of spare columns carries with it several 
disadvantages. The primary disadvantage of spare col- 
umns is access speed. 

The spare columns typically are slower than regular 
columns because of signal propagation delays. Be- 
cause the spare columns are located to one side or the 
other of the memory array, all of the regular columns in 
the memory array will have a relatively short path length 
connection to an output node, while the spare columns 
will have a longer path to get the output data from the 
physical location of the redundant column output to its 
required destination at the output of the defective col- 
umn. The longer path delays signal transmission be- 
tween the spare columns and the exterior of the chip as 
compared to the regular columns. Because the access 
time of a memory must take into account the time re- 
quired to obtain data from the slowest column, these de- 
lays result in slower access time for circuits in which the 
spare columns are employed, as compared to circuits 



in which they are not. The premium placed on high 
speed operation of memories makes this a substantial 
disadvantage. 

US- A-4.69 1.301 shows a semiconductor memory 

5 adapted for use with a video RAf^ providing an array of 
memory elements arranged in rows and columns, 
wherein upon detection of a defective portion of the 
memory, an additional memory element, e.g. a column, 
is provided such that address changes within the mem- 

10 ory can be avoided by providing a shift circuitry that al- 
lows to bypass the defective menoory column and to ap- 
pend the additional memory column. To initialize the by- 
pass, two fuses have to be blown in a first step; subse- 
quently, a further fuse in a reconfiguration logic has to 

15 be opened for shifting the voltage applied to switches 
which is applied to the lines that include the first men- 
tionned two fuses. Further, a deactivation circuit fuse 
provided with each of the memory elements has to be 
blown to disable the input of the respective driver, thus 

20 allowing it to float. 

Starting from a semiconductor memory according 
to the precharacterizing portion of claim 1 , it is the objet 
of the invention to provide an improved semiconductor 
memory that allows redundant columns that are as fast 

25 as the the other columns to be replaced in an easy and 
fast manner. 

This object is achieved by the features of the char- 
acterizing clause of claim 1 . 

The invention provides a memory system in which 

30 redundant columns may be employed without diminish- 
ing the speed of operation of the overall integrated cir- 
cuit in which they are employed. The spare columns em- 
ployed according to this invention do not have increased 
propagation delay, and therefore access time, as com- 

35 pared to the regular columns. The avoidance of extra 
propagation delay for the spare columns is made pos- 
sible by a unique switching system in which every col- 
umn input/output node is selectably connectible by a 
short path length connection to more than one input/out- 

40 put line in the array. By not connecting a defective col- 
umn to any input/output line, merrrories only use good 
columns and will operate at the same speed whether or 
not any defective, but unused, columns exist. 

An embodiment of the inventk^n will now be illus- 

45 trated with reference to the appended drawing. 

Figure 1 is a block diagram illustrating the operating 
principle of the inventwn. 

Figure 2 is a circuit schennatic illustrating a detailed 
embodiment of the invention. 

50 Figure 1 is a block diagram which illustrates the op- 
erating principle of the invention. Shown in Figure 1 are 
columns of memory cells arbitrarily designated a, b, c. 
d, . . . . Each column of memory cells is intended to rep- 
resent a series of cells connected along a single column. 

55 Typically, the column length will be a number of cells 
which is a power of two, for example. 256. Each of the 
cells is connected in a well known manner, so that when 
suitable addressing information is supplied on a row 
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connected to the particular cell, the data supplied 
through the column can be written onto the nnemory cell 
or the contents of the cell can be detected and read out 
through the column connections. For this reason lines 

I, 2. 3, ... n are referred to herein as input/output lines. 
Of course, in other embodiments of the invention where 
redundant rows are employed in place of defective rows, 
the columns shown In Figure 1 may be considered to be 
rows. 

Each of the columns (or rows) has an input/output 
connection A, B, C, D. . . . . as illustrated. Ultimately, the 
columns are to be connected to input/output lines 1 , 2, 
3, 4, ... , also as shown. Each of the input/output lines 
has associated with it a corresponding switch. For ex- 
ample, input/output line 1 has connected to it a switch 

II. Input/output line 2 has a switch 12 connected to it. 
Input/output line 3 includes a switch 1 3. As shown the 
switches allow an input/output line to be connected to 
either one of two columns of memory cells. 

To understand the function of the switches in replac- 
ing a defective column of memory cells with a redundant 
functional column, assume that column d is defective. 
Column d can be switched out of operation, and a func- 
tional column switched in its place, by appropriate posi- 
tioning of the switches. To achieve this, switch 11 is po- 
sitioned to connect line 1 to node A. Switch 1 2 is em- 
ployed to connect line 2 to node B. Switch 1 3 connects 
line 3 to node C. Now, instead of connecting line 4 to 
node D, switch 14 is used to connect line 4 to node E. 
Similarly, switch 15 is used to connect line 5 to node F. 
As will be appreciated, by having positioned all of the 
switches on the left side of the defective column to con- 
nect to columns to the left of their respective input/output 
connections, and by positioning all of the switches on 
the right side of the defective column to connect to the 
columns on the right side of their respective input/output 
connections, the defective column is removed from op- 
eration without increase in propagation delays. In par- 
ticular, the signal path length between each of the input/ 
output lines 1,2,3, 4, and 5 and the corresponding col- 
umn connections A, B, C, E, and F is of equal length 
and therefore equal delay. 

The preceding discussion assumes that for each 
column of memory cells only a single input/output line 
is required. For embodiments of the invention applicable 
to memories employing complementary input/output 
lines, such as the complementary bit lines in conven- 
tional DRAMs and SRAMs, each of the nodes A, B, . . ., 
represent a pair of column connections, while each 
switch 11, 12, . . ., represents a pair of switches, and 
each line 1,2,..., represents a pair of lines. For such 
an embodiment the connections anoong the switches, 
input/output lines and nodes are discussed below. 

A preferred embodiment for the circuitry for imple- 
menting the switches 11,12,... with CMOS technology 
is shown in Figure 2. The circuitry depicted there illus- 
trates the implementation of the switches for both single 
bit line and complementary bit line embodiments. The 



single bit tine embodiment uses only one single-pole, 
double-throw switch per input/output bit, e.g.. switch 13 
for input/output line 3 and switch 14 for input/output line 
4. For the complementary bit line embodiment both the 
5 true and complementary switches are used, i.e., switch 

13 is used for line 3 and switch 13' is used for line 3. 
Switch 1 3 can be set to connect input/output bit 3 to ei- 
the r column C or to column D and is set to connect input/ 
output line 3 to column connection C, while switch 14 is 

10 set to connect input/output line 4 to column E. 

The circuitry shown in Figure 2 is connected to a 
potential source Vcc, typically +5 volts, which is applied 
to line 20. Line 20 also includes a series of fuses 21 , 22, 
with one fuse being disposed between each pair of 

IS switches as shown. For example, fuse 22 separates 
switch pair 13, 13' from switch pair 14, 14'. 

Each switch includes two pairs of complementary 
MOS transistors. PMOS transistors are designated by 
a small circle on their gates. For example, switch 1 3 in- 

20 dudes an N MOS transistor 31 , a PMOS transistor 32, a 
second NMOS transistor 33, and a second PMOS tran- 
sistor 34. Each of the complementary pairs of transistors 
has correspondingly connected sources and drains as 
shown. That is, transistors 31 and 32 have their sources 

25 coupled together, and their drains coupled together, as 
do transistors 33 and 34. In addition, line 37 connects 
the gate of transistor 31 to the gate of transistor 34, while 
line 38 connects the gate of transistor 32 to the gate of 
transistor 33. Line 37 is connected directly to node 20', 

30 while line 38 is connected to the output of inverter 40 
whose input is node 20'. 

Switch 14 is similar in structure to switch 1 3. Switch 

14 also includes two pairs of transistors configured to 
connect input/output line 4 to one of nodes D or E. Node 

35 57 in switch 1 4 corresponds to node 37 in switch 1 3, 
while node 58 in switch 14 corresponds to node 38 in 
switch 1 3. 

The state of the switches 1 3 and 14 is controlled by 
fuses in the line 20. Because fuse 21 and alt fuses (not 

40 shown) to the left of fuse 21 have not been blown, line 
37 will be connected directly to the positive voltage Vcc 
holding NMOS transistor 31 on and PMOS transistor 34 
off. Inverter 40 will cause an opposite condition on line 
38, turning on PMOS transistor 32 and turning off NMOS 

45 transistor 33. Hence, both transistors 31 and 32 will be 
on, while both transistors 33 and 34 will be off. The on 
condition of both transistors 31 and 32 connects column 
connection C to input/output line 3. Similarly, the off con- 
dition of both transistors 33 and 34 disconnects input/ 

50 output line 3 from column connection D. As a result, in- 
put/output line 3 is connected only to column connection 
C. In a corresponding manner, all of the switches (not 
shown) to the left of switch 1 3 will be switched to the left 
(as shown in Figure 1). 

55 A resistor 62 is connected between the right side of 
line 20 and ground. Its purpose is to bring all nodes 20. 
20'. 20", etc., to the right of any single blown fuse ele- 
ment to ground rather than to Vcc. All of the switches to 
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the right of fuse 22 are thrown to Ihe right by virtue of 
the blowing of fuse 22. Fuse 22 will be blown at the time 
the memory circuit is tested, and may be btown using 
any well known technique. In a preferred embodiment, 
a laser is employed. Opening fuse 22 allows resistor 62 s 
to bring those portions of line 20 to the right of the btown 
fuse element 22 to ground. The low level on line 20" is 
directly connected to line 57, thereby turning off NMOS 
transistor 51 and turning on PMOS transistor 54. Invert- 
er 60 supplies a high potential to line 58, thereby turning io 
off PMOS transistor 52 and turning on NMOS transistor 
53. The on condition of both transistors 53 and 54 con- 
nects input/output line 4 to column connection E. Cor- 
respondingly, the off condition of transistors 51 and 52 
disconnects column connection D from input/output line is 
4. Because each of transistors 33, 34, 51 and 52 is off, 
node D is isolated, and defective memory cell column D 
is disconnected from all input/output lines. 

At the bottom of Figure 2, an additional pair of 
switches 13' and 14' are depicted. These switches are 
added for semiconductor read/write memories employ- 
ing complementary input/output lines, for example, most 
SRAMs and DRAMs. Each of the complementary input/ 
output line switches 13' and 14' is identical, with respect 
to its internal circuitry, to the corresponding switches 1 3 25 
and 14. Each complementary bit line switch 13', 14' Is 
also connected to line 20. In the manner depicted, how- 
ever, instead of being connected to the true column con- 
nections CD, and E, the complementary bit tine switch- 
es are connected to nodes C, D and E. The comple- 30 
mentary switches provide complementary input/output 
nodes 3 and 4 in the same nnanner as the true input/ 2. 
output line switches provide input/output nodes 3 and 4. 

Although a preferred embodiment of the invention 
has been described above with respect to specific cir- 35 
cuitry, it should be understood that the invention is not 
so limited. Other circuits may be readily employed to 3. 
carry out the invention using different switching arrange- 
ments. For example, bipolar switches may be em- 
ployed. In addition, while fuses have been described as 40 
a preferred embodiment for turning off and on the vari- 
ous switches, it should be appreciated that any tech- 
nique may be employed for connecting and disconnect- 
ing the line as necessary, for example, PROM or 
EPROM cells. 45 



4; 3, 4) having corresponding connectbn node 
means; and 

a third plurality of switch means (13, 14; 13', 
14'), the third plurality being of the same 
number as the second plurality, each switch 
means (13, 14; 13', 14') being connected to a 
corresponding connection node means of the 
second plurality of input/output line means (3, 
4; 3, 4), and being selectively connectible to 
one of at least two of the input/output node 
means (C, D, E; C, D, E) of adjoining columns 
(c, d. e) ot memory cells, 
a fourth plurality of fuses (22) provided in a 
common conducting line (20), each of said fus- 
es (22) delimiting nodes (20', 20") of said com- 
mon conducting line (20), each of said third plu- 
rality of switch means (13, 14; 13', 14') being 
connected to one corresponding node (20', 20') 
characterized in that the common conducting 
line (20) is coupled between a power supply po- 
tential (V(jJ and a reference potential (ground) 
such that when a single fuse (22) is blown all 
switch means (1 3'; 1 4') on one side of the blown 
fuse connect to a first portion (C; C ) of the input/ 
output nodes, and all switch means (14; 1 4') on 
the other side of the blown fuse (22) connect to 
a second portion (E; E) of the input/output 
nodes to thereby eliminate any connection to a 
defective column (d) located between the first 
and second portions. 

A memory according to claim 1, wherein each 
switch means (13 ;13') is selectively connectible to 
one of two of the input/output node means (C. D; C , 
D). 

A memory according to claim 1 cr 2, characterized 
in that each switch means (13, 14) comprises first 
transistor means (31 , 32; 51, 52) to connect or dis- 
connect a selected input/output line (3; 3; 4; 4) from 
the input/output node (C; C ; D; D) of a first adjoining 
column of memory cells and second transistor 
means (34, 33; 54, 53) to connect or disconnect the 
selected input/output line (3; 3; 4; 4) from the input/ 
output node (D, D; E, E) of a second adjoining col- 
umn of memory cells. 



Claims 

1. A semiconductor memory comprising: so 

a first plurality of columns (c, d, e) of memory 
cells, each column having a corresponding in- 
put/output node means (C, D, E; C, D, cou- 
pled to the column; S5 
a second plurality of input/output line means (3, 
4; 3. 4), the second plurality being less than the 
first plurality, each input/output line means (3, 



4. A memory according to claim 3, characterized in 
that the first transistor means comprises a pair (31 , 
32; 51 . 52) of complementary field effect transistors 
connected together, and that the second transistor 
means comprises a pair (34. 33; 54, 53) of comple- 
mentary field effect transistors connected together. 

5. A memory according to claim 4, characterized in 

that the first pair of complementary field effect 
transistors includes a first PMOS transistor (32; 
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8. 



9. 



52) and a first NMOS transistor (31; 51), 
that the second pair of complementary field ef- 
fect transistors includes a second PMOS tran- 
sistor (34; 54) and a second NMOS transistor 
(33; 53). 

that a control electrode of the first PMOS tran- 
sistor (32; 52) and a control electrode ot the 
second NMOS transistor (33; 53) are connect- 
ed together at a first node (38; 58). 
that a control electrode of the second PMOS 
transistor (34; 54) and a control electrode of the 
first NMOS transistor (31 ; 51 ) are connected to- 
gether at a second node (37; 57), 
that connecting means are provided for con- 
necting one of the first (38; 58) and second (37; 
57) nodes to a potential (V^^^.), and 
that inverting means (40; 60) for achieving an 
opposite state are connected between the one 
and the other of the first and second nodes to 
maintain them in opposite states. 

A semiconductor according to one ot claims 1 to 5, 
characterized in that the common conducting line 
(20) is connected to a potential source (V^^), that a 
resistor (62) is connected between the common 
conducting line (20) and ground, and that the fuses 
are disposed in series between the potential source 
(V^c) and the resistor (62). 

A memory according to claim 6, characterized in 
that the potential of the potential source {V^) is ap- 
plied to the switch means on one side of the btown 
fuse while ground is applied to the switch means on 
the other side ot the blown fuse. 

A memory according to one of claims 1 to 7, char- 
acterized in that each input/output node means 
comprises one node, that each input/output line 
means comprises one Input/output line, that each 
connection node means comprises one connection 
node, and that each switch means comprises one 
switch. 

A memory according to one of claims 1 to 7, char- 
acterized in 

that each of the columns of memory ceils in- 
cludes a pair ot lines, 

that each of the input/output node means com- 
prises a pair of input/output nodes (C, C; D, D; 
E, E ), one coupled to each of the pair of lines, 
that each of the input/output line means com- 
prises a pair of input/output lines (3, 3; 4, 4), 
that each connection node means comprises a 
pair ot connection nodes, one coupled to each 
ot the pair of input/output lines, and 
that each switch means comprises a pair of 
switches (13. 13'; 14, 14'), one coupled to each 
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of the connection nodes. 

10. A memory according to one of claims 1 to 9, char- 
acterized in that the fourth plurality of fuses (22) is 
of the same number than the third plurality of switch 
means (1 3. 14; 1 3', 14'), and that the fuses are ca- 
pable to be blown by a laser beam. 



Patentsnspruche 

1. Halbleiterspeicher, umtassend: 

eine erste Mehrzahl von Spalten (c, d, e) von 
Speicherzellen, wobei jede Spalte ein entspre- 
chendes Eingangs-ZAusgangsknotenmittel (C, 
D, E; C, D, E) hat, das an die Spalte angekop- 
pett ist, 

eine zweite Mehrzahl von Eingangs-ZAus- 
gangsleitungsmitteln (3, 4; 3, 4), welche zweite 
Mehrzahl Kleiner ist als die erste Mehrzahl, wo- 
bei jedes Eingangs-ZAusgangsleitungsmittel 
(3, 4; 3, 4) zugeordnete AnschluBknotenmittel 
hat, und 

eine dritte Mehrzahl von Schaltermitteln (13, 
1 4; 1 3', 1 4'), welche dritte Mehrzahl die gleiche 
Anzahl hat wie die zweite Mehrzahl, wobei je- 
des Schaltermittel {13, 14; 13', 14') mit einem 
entsprechenden Ansch!u8knotenmittel der 
zweiten Mehrzahl von EingangsVAusgangsIei- 
tungsmitteln (3, 4; 3. 4) verbunden ist. und se- 
lektiv anschlieBbar ist an eine von mindestens 
zwei der Eingangs-ZAusgangsknotenmittel (C, 
D, E; C , D , E ) anschlieBender Spalten (c, d, e) 
von Speicherzellen, 

eine vierte Mehrzahl von Schmelzkorpern (22), 
die in einer gemeinsamen leitenden Leitung 
(20) vorgesehen ist, wobei jeder der Schmelz- 
korper (22) Knoten (20', 20") der gesamen lei- 
tenden Leitung (20) begrenzt, wobei jeder der 
dritten Mehrzahl von Schaltermitteln (13, 14; 
13', 14") mit einem entsprechenden Knoten 
(20', 20") verbunden ist, dadurch gekenn- 
zefchnet, da8 die gemeinsame leitende Lei- 
tung (20) zwischen ein Leistungsversorgungs- 
potential (V^jJ und ein Referenzpotential (Mas- 
se) gekoppelt ist, derart, da8 dann, wenn ein 
einzelner Schmelzkorper (22) durchgeschmol- 
zen wird, atle Schaltermittel (13*; 14') auf einer 
Seite des durchgeschmolzenen Schmelzkor- 
pers mit einem ersten Abschnitt (C; C) der Ein- 
gangs-ZAusgangsknoten verbunden werden 
und alle Schaltermittel (1 4; 1 4') auf der anderen 
Seite des aufgeschmolzenen Schmelzkorpers 
(22) mit einem zweiten Abschnitt (E; E ) der Ein- 
gangs-ZAusgangsknoten verbunden werden, 
um dadurch jede Verbindung mit einer defekten 
Spalte zu eliminieren, die sich zwischen dem 
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erslen und dem zweiten Abschnitt befindet. 6. 

2. Speicher nach Anspruch 1 , bei dem jedes Schatter- 
mittel (13; 13') selektiv mrt einem der beiden Ern- 
gangs-ZAusgangsknotenmitte! (C, D; C , D) verbind- s 
bar ist. 

3. Speicher nach Anspruch 1 Oder 2, dadurch gekenn- 
zeichnet, daO jedes Schaltemnittel (13, 14) erste 
Transistormittel (31, 32; 51, 52) umtaBt, urn eine 7. 
ausgewahtte Eingangs-ZAusgangsleitung (3; 3; 4; 
4)mitdemEingangs-/Ausgangsknoten(C; C; D; D) 

einer ersten anschlieOenden Spalte von Speicher- 
zellen zu verbinden bzw. die Verbindung zu unter- 
brechen, und zweite Transistormittel (34, 33; 54, is 
53) umfaBt, um die ausgewahtte Eingangs-ZAus- 
gangsleitung (3; 3; 4; 4) mit dem Eingangs-/Aus- 8. 
gangsknoten (D, D; E, 1) einer zweiten anschlie- 
Oenden Spalte von Speicherzellen zu verbinden 
bzw- die Verbindung zu unterbrechen. 20 

4. Speicher nach Anspruch 3, dadurch gekennzeich- 
net, da3 die ersten Transistormittel ein Paar (31 , 32; 
51 , 52) von miteinander verbundenen komplemen- 

taren Feldeffekttransistoren umfassen, und daQ die 2S 9. 
zweiten Transistormittel ein Paar miteinander ver- 
bundener komplementarer Feldeffekttransistoren 
(34, 33; 54, 53) umfassen. 

5. Speicher nach Anspruch 4, dadurch gekennzeich- 30 
net, 

daB das erste Paar komplementarer Feldef- 
fekttransistoren ein en ersten PMOS Transistor 
(32; 52) und einen ersten NMOS Transistor (31 ; 3S 
51) umfaBt. 

daB das zweite Paar von komplementaren 
Feldeffekttransistoren einen zweiten PMOS 
Transistor (34; 54) und einen zweiten NMOS 
Transistor (33; 53) umfaBt, 40 
daB eine Steuerelektrode des ersten PMOS 
Transistors (32; 52) und eine Steuerelektrode 
des zweiten NMOS Transistors (33; 53) mitein- 
ander an einem ersten Knoten (38; 58) verbun- 
den sind, 45 10 

daB eine Steuerelektrode des zweiten PMOS 
Transistors (34; 54) und eine Steuerelektrode 
des ersten NMOS Transistors (31; 51) mitein- 
ander an einem zweiten Knoten (37; 57) ver- 
bunden sind, so 
daB Verbindungsmittel fur das Verbinden eines 
der ersten (38; 58) und zweiten (37; 57) Knoten 
mit einem Potential (V(.J vorgesehen sind, und 
daB Inverttermittel (40; 60) fur das Erreichen ei- 
nes entgegengesetzten Zustands zwischen 
den einen und anderen der ersten und zweiten 
Knoten geschaltet sind, um sie in entgegenge- 
setzten Zustanden zu halten. 



Speicher nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, daB die gemeinsame leiten- 
de Leitung (20) mit einer Potentialquelle (V^ ver- 
bunden ist, daB ein Widerstand (62) zwischen die 
gemeinsame leilende Leitung (20) und Masse ge- 
schaltet ist und daB die Schmelzkorper in Serie zwi- 
schen die Potentialquelle (V^-J und den Widerstand 
(62) gelegt sind. 

Speicher nach Anspruch 6, dadurch gekennzeich- 
net, daS das Potential der Potentiakjuetle (V^^,) an 
die Schaltemnittel auf einer Seite des aufgeschmol- 
zenen Schmelzkorpers angelegt ist, wahrend Mas- 
se an die Schaftermittet auf der anderen Seite des 
aufgeschmolzenen Schmelzkorpers angelegt ist. 

Speicher nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, daB jedes Eingangs-/Aus- 
gangsknotenmitlel einen Knoten umfaBt, daB jedes 
Eingangs-ZAusgangsleitungsmittel eine Eingangs-/ 
Ausgangsleitung umfaBt, daB jedes Verbind ungs- 
knotenmitte! einen Verbindungs knoten umfaBt. und 
daB jedes Schaltermittel einen Schalter umfaBt. 

Speicher nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, 

daB jede der Spalten von Speicherzellen ein 
Paar von Leitungen umfaBt. 
daB jedes der Eingangs-ZAusgangsknotenmit- 
tel ein Paar von Eingangs-ZAusgangsknoten 
(C, C; D, D; E, E) umfaBt, von denen einer mit 
jedem Paar von Leitungen gekoppett ist, 
daB jedes der Eingangs-ZAusgangsleitungsmit- 
tet ein Paar von Eingangs-ZAusgangsleitungen 
(3,3; 4. 4) umfaBt, 

daB jedes Verbindungsknotenmittel ein Paar 
von Verbindungsknoten umfaBt, einer ange- 
koppett an jede aus dem Paar von Eingangs-Z 
Ausgangsleitungen, und 
daB jedes Schaltemnittel ein Paar von Schal- 
tern(13, 13'; 14. 14') umfaBt, einer angekoppelt 
an jeden der AnschluBknoten! 

Speicher nach einem der Anspruche 1 bis 9, da- 
durch gekennzeichnet, daBdievierte Mehrzahlvon 
Schmelzkorpem (22) die gleiche Anzahl aufweist 
wie die dritte Mehrzahl von Schaltermittein (13, 14; 
13". 14'), und daB die Schmelzkorper ausgebildet 
sind, um durch einen Laserstrahl aufgeschmolzen 
zu werden. 



Revendications 

1 . M6moire ^ semi-conducteurs comprenant : 

une premiere pluraltte de cobnnes (c,d,e) de 
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cellules memoire, chaque coionne ayant des 
moyens de noeud d'entr^e/sortie correspon- 
dant (C.D.E ; C, D, E) coupl6 ^ la coionne ; 
une seconde plurality de moyens de ligne d'en- 
tree/sortie (3,4 ; 3,4), la seconde plurality etant s 
inferieure a la premtdre plurality, chaque 
moyen de ligne d'entr6e/sortie {3, 4; 3, 4) 
ayant des moyens de noeud de connexion 
correspondants ; et 

une troistdme pluralite de moyens de commu- io 
tation (13, 14; 13', 14'), la troisi6me plurality 
6\at)X num^riquement ^gale k la seconde plu- 
ralite, chaque moyen de commutation (13, 14 ; 
13', 14') 6tant connect6 ^ un moyen de noeud 
de connexion correspondant de la seconde plu- 
ralit6 de moyens de ligne d'entr6e/sortte (3, 4 ; 
3, 4), et etant selectrvement apte ^ elre con- 
nects k fun d'au moins deux des moyens de 
noeud d'entree/sortie (C, D, E; C. D, E) des 
colonnes adjacentes (c,d,e) de cellules mdmoi- 20 
re, 

une ligne de connexion commune (20) est cou- 
pl6e entre une alimentation de tension (Vcc) et 
un polentiel de r6f6rence (masse), une quatrie- 
me plurality de tusibles (22) 6tant pr6vue dans ^5 
!a ligne conductrice commune (20), chacun 
desdits lustbles (22) dStimitant des noeuds 
(20*, 20") de ladile ligne conductrice commune 
(20), chacun des moyens de commutation 
(13.14; 13', 14') de ladite troisieme pluralit6 3o 
etant connecte a un noeud correspondant (20', 
20"). 

caract6ris6e en ce que lorsqu'un fusible unique 
(22) est fondu, tous les moyens de commuta- 
tion (1 3', 1 4') d'un cote du fusible fondu se con- 3S 
nectent k une premifere partie (C, C) des 
noeuds d'entr6e/sortie, et tous les moyens de 
commutation (14, 14') de I'autre cotedu fusible 
fondu (22) se connectent k une seconde partie 
(E, E ) des noeuds d'entree/sortie pour ainsi 6li- 
miner toute connexbn k une coionne d6fec- 
tueuse (d) situee entre les premieres et secon- 
des parties. 

2. M6moir6 selon ta revendication 1, dans laquelle 
chaque moyen de commutation (13, 13') est selec- 
ttvement connectable a Tun parmi deux des moyens 
de noeud d'entr6e/sortie (C.D ; C,D). 

3. Memoire selon la revendication 1 ou 2, caract6ris6e so 
en ce que chaque moyen de commutation (13, 14) 
comporte des premiers moyens de transistor 

(31 ,32 ; 51 ,52) pour connecter ou d6connecter une 
ligne d'entr§e/sortie selectionn§e (3, 5 ; 4, 4) par 
rapport au noeud d'entrSe/sortie (C ; C ; D ; D) ss 
d'une premiere coionne adjacente de cellules me- 
moire et des seconds moyens de transistor (34, 33 ; 
54, 53) pour connecter ou d^connecter la tigne d'en- 



tree/sortie selectionnde (3, 3; 4, 4) par rapport au 
noeud d'entree/sortie (D, D ; E, E) d'une seconde 
coionne adjacente de cellules m6nnoire- 

Memoire selon la revendication 3, caract6ris6e en 
ce que les premiers moyens de transistor compor- 
tent une paire (31 , 32 ; 51 , 52) de transistors com- 
plementaires k effet de champ connectes ensem- 
ble, et en ce que les seconds moyens de transistors 
comportent une paire (34, 33 ; 54, 53) de transistors 
compl6mentaires k effet de champ connectes en- 
semble. 

. Memoire selon la revendication 4, caractdrisee en 
ce que le premiere paire de transistors compl^men- 
taires k effet de champ comporte un premier tran- 
sistor PMOS (32, 52) et un premier transistor NMOS 
(31, 51), 

en ce que la seconde paire de transistors com- 
plementaires k effet de champs comporte un 
second transistor PMOS (34, 54) et un second 
transistor NMOS (33, 53), 
en ce qu'une electrode de commande du pre- 
mier transistor PMOS (32,52) et une 6iectrode 
de commande du second transistor NMOS 
(33 ; 53) sent connectees ensemble k un pre- 
mier noeud (38, 58), 

en ce qu'une Electrode de commande du se- 
cond transistor PMOS (34, 54) et une Electrode 
de commande du premier transistor NMOS (31 , 
51) sont connect6es ensemble k un second 
noeud (37, 57), 

en ce que des moyens de connexion sont pr6- 
vus pour connecter I'un des premiers noeuds 
(38, 58) et I'un des seconds noeuds (37, 57) k 
un potentiel (Vcc). et 

que des moyens d'inversion (40 ; 60) pour ob- 
tenir un 6tat oppose sont connectes entre I'un 
et I'autre des premiers et seconds noeuds pour 
les nriaintenir dans des 6tats oppos6s. 

L Semi-conducteur selon I'une des revendications 1 
k 5, caract6ris6 en ce que la ligne conductrice com- 
mune (20) est connectSe k une source de potentiel 
(Vcc), qu'une resistance (62) est connectes entre 
ta ligne conductrice commune (20) et la masse, et 
que les fusibtes sont disposes en sSrie entre la 
source de potentiel (Vcc) et la resistance (62). 

Memoire selon la revendication 6, caractSrtsSe en 
ce que le potentiel de la source de potentiel (Vcc) 
est appliqu6 aux moyens de commutation sur un 
cdt6 du fusible fondu, ators que la masse est appli- 
qu6e aux moyens de commutation de I'autre c6t6 
du fusible fondu. 

\. Memoire selon I'une des revendications 1 a 7, ca- 



7 



13 



EP 0 477 809 B1 



ract6ris6e en ce que chaque moyen de noeud d'en- 
tree/sortie comporte un noeud. que chaque moyen 
de ligne d'entr6e/sortie comporte une tigne d*en- 
tr6e/sortie. que chaque moyen de noeud de con- 
nexion comporte un noeud de connexion, et que 5 
chaque moyen de commutation comporte un com- 
mutateur. 

9. Memoire selon Tune des revendications 1 ^ 7, ca- 
racl6ris6e en ce io 

que chacune des colonnes de cellules m6moire 
comporte une pa ire de lignes. 
que chacun des moyens de noeuds d'entr6e/ 
sortie comporte une paire de noeuds d'entr6e/ '5 
sortie (C.C; D» D; E, E) chaque noeud etant 
coupI6 ^ chacune des paires de lignes, 
que chacun des moyens de ligne d'entr6e/sor- 
tie comporte une paire de lignes d'entr6e/sortie 
(3 ; 3 ; 4 ; 4), 20 
que chacun des moyens de noeud de con- 
nexion comporte une paire de noeuds de con- 
nexion, chaque noeud 6tant coupt6 k chacune 
des paires de lignes d'entree/sortie, et 
que chaque moyen de commutation comporte 25 
une paire de commutateurs (13, 13' ;14 ; 14'), 
chaque commutateur etant connecte k chacun 
des noeuds de connexion. 

10. M6moire selon I'une des revendications 1 k 9, ca- 30 
ract6ris6e en ce que la quatrieme pluralite de fust- 
bles (22) est numeriquement egale a la troisieme 
pluralit6 de moyens de commutation (13. 14 ; 13*, 

1 4'), et en ce que les f usibles sont aptes k dtre fon- 
dus par un faisceau laser. 35 
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